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ABSTRACT 

Three experiments conducted over a 2— year period with 
disadvantaged sixth graders are reported. In Experiment 1, the 
effectiveness of exposure to graded reading materials and audiovisual 
tutoring was tested in an automated reading progtatt with specific 
behavioral objectives and a self-contained reward system, Tveaty-one 
students formed three groups of equal reading proficiency. The group 
receiving specific audiovisual tutoring showed substantial gains in 
reading accuracy over the groups receiving tcial-and-error training 
in reading and in mathematics. Tutored students* gams were highest 
on successive comprehension and untimed standardized tests. During 
the second year, in Experiment 2, the audiovisual tutoring was 
administered to 19 students, and gains were compared to those 
stiidants not reaeiviag aay machine Instruction, liproireiflont in 
tutored -students paralleled that of Experiment 1, In ixperinent 
studenti, participating in Experiment 2 intermittently received 
automated instruction on several everyday life reading skills. The 
tutored students* inprov^monts across the year were sigflificautiy 
greater than those of students receiving no tutoring. Tutored 
students also showed son# generalization to skills not included in 
the automated tutoring. Included. (Authot/AM) 
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A bn tract 



Th--’ ranortRd rnsnurch cnTTiDriscs three exporimDntrj conduetad o\/or a two-year 
ncricKi wi+h sixth orade disndvani.apaci children. In Experiment I the ct foctiveness 
nf ta nreded rnn-inn matnrinlr: and audio-visual tutoring wee tented in an 

autanintnd r-u..dinn oronrr.m posseaeing specific behavioral objectives and a srlt-con- 
tJjined reward svstemu Twenty-one students were a..uj.gnad so aa to form .nreo groups 
pnuated on rnading proficiency. The group that received specific audio-visual tutoring 
Of; graded reproductive, internrotive , and succerx^ive .. comprehension readrngs showed 
substantial gains in reading accuracy over the groups reCBiving trial-and-arror 
training in roadina aixi in math. TutorBri students' nsino were highest on succBo..avc 
cornprohnnoion and untimsd stancardizad tost rnnasures. During the second year .xpcii- 
ment“2 consisted of acminis taring f n auUio-visual tutoring to a larger numoer of 
students (fJ = ig) ond contrasting gains rocorded by theoB students to □ 

students noh reccivinrj any machine instruction. ImprovomBr,t in tutored students 
paralleled that of txperimont 1 . Experiment 3 also was conducted during .he second 
year, 'ihase students porticinating in experiment 2 intermittently received automateo 
insfriictian on « number of roadiny skillB used in evEryday life (o.g., using telc- 
phone directaries, uoinn mail oxdor catalogs, and reading newspapers and ^^line 
schedules). The tutored students' improvements across theyear were 
greater than those rocorded by students receiving no tutoring. Al.o, .utored stc 
Lnts showed some aBnaralization to skills not included in the automated .utoring. 
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flunning caunter to the more global r,pproaohoB to reading reaoarch has boon an 
nttpmpt bv a number of investigntors to delinoate and test specific vuriaoles relating 
tr^end.-pg success. As Katz and Deutsch U967) have stressed. "Insufficient attention 
Ls been devoted to tv/o issuer, of major theoretical importance; (a) the relationships 
Ltween audition and vision in vorious skills, and (b) the developmental aspeotu of 
such modali'ty functiDninQ ■ 

Several programs have attempted to sutomate the administration of audio and vi- 
sual teaching aiL. The Electronic Program Laboratory in Millis , HasBachusotts ( 196 _ ) , 

pragrom bPPPd on ‘.b= puditpry TodP. In th. Tpmpp, Florida publlP Pdhpplp, 
Malpa's (1967 ' dovoloped a visually oriantpd teaching piocpduro whpraby training in 
woiS "LogniUnn and paragraph raading ware inplepantod through tha opp of rpar-acraan 
film strip projections. A remedial program dovolopnd by Gibson and Fllchards fI-9 > 

included both auditory and visual training componantB. A mobile laboratory visited 

inf pa tifi ating public school, and offered undor-achipvihg ^oungstars a uaria y of 

audiovisual instructional aids including film strips, sound films, and Language 
Hastsr enrds* 

Turning to a more sophisticated audio-visual approach, Atkinson (I960) developed 
a computer-assisted program wherein students received both tutoring as well as drill- 
and-practice in math and reading. 

The tutor incorporated inf the current studies also included automated audio- 
visual aids. Its approach, however, was somewhat different from the miin of 

frmer approaches, in that it attempted not only to present the tlmuLs 

■f present it in a way that would apprrximats what a live (^gg^) 

for this direction was furnished by the impressive findings of ofats et^. Uyt H 
Ihb puiLe^'h; notion of establishing ths ono-to-ona student-tcaohup modal in tpain- 
ing reading skills in children showing gross reading deficienciej. 

In addition to concern over establishing an individualized tutorial function, 
an effort was made to develop the tutor's programs around specific behavioral ob- 
jectives such as Fopham (1970) suggested, 

Finallv the work of Phillips (196Q) and Wolf, Giles, and Hall (196B) suggests 
that BKtrf sic rLard systems axe highly applicable in motivating poverty f-^^ren. 
fcLporated within the audio-visual tutor was a token reward system linked to bk- 

trinslc back-up rewaids# 

Strang and Wolf (1971), using a tutor similar in function 
the current studies, effected sizeable improvement in a group of sixth grade ghetto 
Slldren! The current studies attempt to better assess this automated approach by 
?uch measures as including a larger number of pertinent improvement measures, a 
tiahter control group, a larger spectrum of readings, and a more effici ... 
stietlon of Ldio’visuol help. Also, for the first time the tutor was tested 

in a public school. 

This report represents three eKperiments conducted at an all sixth grade school 

located in Charlottesville, yirginia. The first 

1969-1970 school year. Experiments 2 and 3 were conducted during the 1970-1971 school 
year, , 
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ObTRcti-yns of the first axperiment were to teot the effcc- 

.. inc...=in, .ecu.... .. 

answering: r-nn-nrehension questions relotirsq to recognizing the 

ccouei^ cr"::r.rir°So-rf„r-r..%.u:, ... i.te.P..t.ticns f... 

ded reading passaoes; . - 4 . 

(2) standardized reading test items. 

This automated procedure included exposure to graded reeding 

^ r.":r;:/.Lrnrsrse“r.ir.n;;ruc:si ".X. .....n.. .. 

" Tit studct. ».ut. 

taring, a cantrol group "f tj^th^grai;. reading nntariala and e.trinaic 

-a?drrpi'':LrrLrrur5!-d rorrorair. tn, Ldio-uisuai tutoring. 

TU teat wHatHer Ptudanta uould ahou Z^ZTof^lu. 

rdiL-rturorg^^ ~ rewarda tor per— 

■ TO teat wnetHer ™tirnre'r=:L:f tofid^^Lroaftr^^e dean 

ticel to construct such a control group, 

■“ iie tutoring condole, were loc.ted^dn actable ^f^^j;;f-/Sin;ngra%ruS:;t 

rated one froin the other by woo par i^ faced a ID" x 13" plexiglass screen. A 

was seated in front of a console ^hils a tape recorder preBented 

^hr“y Sion^s! ^^heef fun^tio" were gou^ .. the operation of a relay 

I T ga’i- irnax oF sBCh consoio* 

rac oc ^ ...ru an electrical .answering panel so that stu- 

Each eonaolc woo al.c^equippa anewers into the system. 

apprSafl ““"trnrb^ro^olnts hi had earned during that ssssicn 

The apparatus automatically recorded beth student accuracy and txme. 

SubiBe_-t^ . _ _ _.e ls»F-FeaT-^nn Elo^ 

-T automated reading pregram waexonducted^in a^c aa^^ 

mantary Snbcpl. Charlctteaurlla. Vaxgrnaa.^^^ to th. reading program. 5tu- 

daily at an assigned ‘1”= r«" 'f^th.: oauan 50 minute sosaiona that tan each 

. S:r eT» Ww°as ^ada to draw atudants during, their languag. arts parioda. 






5 ; 2, and 3 : 4 rtBspectively. 



mtaHp students v>/ere selected on the 

At t,h„ of tho pro,™ Gpooifio=H., 

bases of paver -y beckqrounJw, UQ. ^ ,,as reading far below grade level 

the typo of r^tudent I.q. scores and teacher reports. Final 

and yet shcv.'ad academic poUntic * "f ,.j‘battc-v of reading tests administered to these 
selection v-jas based on faurth grade level constructed reading 

students. The tests inc u c.- Californio Achievement Fiaading Test, and 

pe.-™=nc.. ^ _ 

4 . 4 4 -r- were then constructed. To cstablisn pre^in 

Three groups of seven stu en ^ resulting groups pcsseBSed simi- 

structinn equality, students were assigne , fourth grade reading tests and on the 

=ssi.p=d - 

standordrzed rcf^clrng tc^rs. i nt. j h 

enndition (scb TablB 1) • • „ _ • 

rriteria for original student selection or for grouping. 
Neither sox nor race were c - c . i 4-3 end 3 ! 3 respi^ctivclv. 

The boy^girl ratio in Groups A, B, ^nd C was 5 t 1 , 4 . 3 , end J - 

The Negro-white ratio in Groups A, B, and C was 2 . , 

^^^iSltudents proceeded through five grou^ lecei^f 

.-f a nretest a period of instruction, and a posttest. ^.hilc aii g u 

•Lnuc^ruitin^ instfuctiop diffe.od fer each cf th, throa grau . ^ 

ail Btudents were presented with 32 projccte._ [ 
During the ^phs follDwed by a multiple choice quea- 

each consisting of several parag. P constructed so that there were 

tion pertaining to that passage. differentially touching his. answer 

four alternative answers, and the stu e , ^ . con-ole selertod the one he deEmBd 

stylus to one pLttests,\he’ programming equipment sot 

r.fnir»Tf 3D o^pd^ur. to dd=h frp™. b.fd„ ap anawar could be ™ada. ^ 

While all questions related to ^^^®"‘'^g°°”^'°'^Q"“typa*'requ the student 

sages, three specific comprehension s Hne+ivE comorehension ) . A second tested the 

toreproduce facte from the passage (reprod_ ^ the reading possogo (successive 

etudent.e ebiiitv^to -^rh^^tuLri^trertrict the ..^n^dee or to .she 

IntKpretations regarding the text (interpretive opmpreheneion) . h- tlv 

The student P^^rcssed through the testing^^^^^^^^^ "L^rerd^nrpa-aDrfdiua 

ror^r H^SngbS^pportunit. -,=-rach^^ns:rr°:rrhL'’ruS;. 

testing, the student was ^ throughout this phase, however, following 

tempting to maintain ^ ^ pain his correct answers to the four 

TrSdlrgl^ertirn:: "he=rtfdfnt-»opleteS a t.st in two d.iiv aessione, 

After testing, the students rreading^riups were 

next 13 consecutive 50 minute f g%,.,stions. The 32 pretest 

expooed doily to 12 program. All textual matariala were taken from 

“«enrgrnSd rowing workbooks, all questions were constructed. ^ 

nach text-question frame had a set minimuTn time 

Sniike. the cqnditione in the teat phase. 



he knew immsdistely whs'thor’ or not he nad 



after e student had answered a quBStion, 
been correct. 

If a student in Instruction Grqup A Uhe audi—visual tutoring group) answered 
a question correctly, he was awarded a number of points and then went on to the next 
text-question frame. If, however, he made an incorrect choice, 'a light momentarily 
flashed "wrong," and the automatic programming equipment immodiatej-y administered 
indtvidufil sudio^visual tutorinq. 

This tutoring varied for comprehension types. If an interpretive error were made, 
those parts of the passagB relating to making a correct responeo were unrierlinod in 
red and a tape track administered parallel verbal help. If a reproductive error were 
made, tutoring consisted of the presentation of a second slide of the same reading 
passaqo with specific areas of the text relating to the question underlined. And if^ 
a successive error were made, a tape track gave specific help relating to that queswion. 

After tutoring, if the student madi a correct response, he received a lesser num- 
bor of points than he would have recBived had he not needed tutoring. Than he proceeded 
to the next text-question frame. ' In this manner, the students in Group A praceeded 
through 12 text-question frames during each of the 13 days of instruction. 

During instruction, the students in instruction Group B (the trial-and-error 
reading group) received the same 156 text-quBStion frames as those students in instruc- 
tion Group A. The reward system was also identical. The after-error condition how- 
ever differed. As in the A condition, if a student committed an error, ^he immediately 
recognized this, since he received no points, a "wrong" light panel flashed, and he 
did not advancD to his next text-question frame. Other then this, na help was given. 
During the time in which A students would be receiving audio-visual tutoring, B stu- 
dents received a comparable imposed exposure to the missed text-quBStion frame. If 
subsequent errors were made to the same question, the above procedure was repeated, 

irthe A condition, a correct answer advanced the student to the next text-question 

frame. 

During the instruction phasa, the students in Group C (the math control group) 
were not given any programmed materials relating to reading. Instead, they receive ^ 
machine training on a seriBS of mathematics problemB. The mode of presentation and .he 
reward system paralleled that of the reading instruction B condition. 

After the 13 day program phase, all students recBived the 32-frame reading post- 
test. The text portions of the frames were identical to those of the pretest. T e 
question portions, however, while requiring the same information for correct answer- 
ing, were rephrased, and the alternative answers were often rsworded and sequenced 
differently from those of the pretest. 

This program emphasized accuracy rather than speed in reading, in that students 
were rewarded in tests as well as during the program for accuracy and not ^ _ 

correct answering. A complete record, however, including a daily account of the .ime 
that each student spent in all aspects of the program, was kept. , 

Rewards 



Based on the findings of Wolf, Giles, and Hall ( 19 ' 67 ) , the. study, employed a sys- 
tern of both short-term and long-term extrinsic rewards. The points. displayed on the 
digital counter were awarded for correct responding, thu greatest "pay-off” being 
given for lengthy chains of correct answers. At the end of the day , if a student 
had accumulated enough points, he could redeem them for shoxt-term reward such as 
potato chips, candy, or peanuts. Or, if he wished, he could save his ppints qntil 
he had accumulated enough to buy small, inexpensive items of his own choosing at the 
Igcal stores, ' ' 

;rjc 
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Results . ^ T, 

mf.nr,uTns of materials co u ered and amounts of time s n s_n_t > The A and B 
Student procecdl^d through fi^/e reading programs in which 7BD reading passages to- 
taling approximatoly 179,244 words were presented. 

During this time, C students rBCOived 7B0 problGms consisting of 5fi,160 addition 
□r subtraction computatians * 

In Group A an average of 42.1 hours per student were spent in reading training. 
Assuming 1,000 minutes equal one month of program time, the Gro«ip A students averaged 
2,53 months of training. 

Group B spent an average of 44.3 hours (or 2.7 months) in reading training. 

Control math students spent an average 35.05 hours in both the testing and 
training phases of tha progrBrn, 

Immediate trainina e ffects of the A and B condijy^ojm- One important measure^^^ 
across the A and B conditions was' the immediate effect of the tutoring in aiding the 
student to correct missed questions. A ratio was derived 

errors committed after an initial error (subsequent errors) to .he number of initil 
errors. Figure 1 depicts these ratios across the five programs. 

For all programs, the moan subsequent error - first error ratio was subatantial 
ly lower for the A students, indicating that the tutoring given to the A 
cLsistently more effective in eliciting a subsequent correct answer than was the 
simple trial-and-errcr training given to the B group. 

In viewing subsequent error - first error ratios across individual students, of 
the six A students, five had lower ratios than of the B students. 

The effect of upon answering new questi ons. A broader intra-progrom 

measuS^#ifforence in the A and B students* readinr^inproven^nt was by con- 

tinually comparing the frequBneies across programs of correct answering to P’^sf^ion 
UDOn their initial presentation. For the A students the mean total number of e 
initial correct answers increased steBdily across the five 156 question ° 

orade level- increased from fourth to fifth and the average number of words 
: °r prog.a™ . - II to IV - V by T.« Th, 91.S „ 

Of Programs 1 - II rose significantly to 113.9 in Programs IV 

Initial mean gains of the B students tapered off as materials ) 

On Programs I - II B students avoraged Q7; on Programs IV - V, 92,6 (aee Figure 2). 

In viewing improvement, in individual students on the correct ^ 

all six A students showed increaBBS in accuracy across program blocks I “ “ 

The B students showed a more diffusB pattern. Four Bstudenrs showed an inorease 

from Programs I - II to IV - V, while three showed a dBCreasB. 

An analysis of the studentsV improvement in the correct answering^meaaure across 
types of camprahensian included in the training revealed that A students made signi- 
fiLnt mean ;^ns from Programs I - II to IV - -V in all three comprehension categories. 



*Dub to the inability to meet assumptions relating to the use of paramBtric 
statistics, the Wllcoxon Rank Sum Test was used for all^cross conditions,^ 
the Wilcox^ Signed Rank was used for intra-oondition changes, unless , otherwise 
cited. (F. WilcQXon and R. Wilcox, Some Rapi d Approxi mate Statistical Proco^u^ ^ 
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Alrnonr all A Gtudentn reflected gains ecross the thrGo conprehensian types, Whxle B 
studnntu, too, shov.ed mean goins across ths thrse comprehensian categories, theix sta- 
tistically insignificant gains wnro universally lower, and in each category fewer 
rficmbors of the group showed improvement (see Table 2). 

Time spent in comn lGtinn the programiL . A comparison of the time spent in various 
parts of the training phase of the program revealed large A - B differonces. 

Directly comparing time measures between the two groups across the programs, for 
program block I - II both A and B students averaged 2.29 minutBs before making answers 
to new' questions. In the IV - V block, however, the A students averaged .42 minutos 
more before making these initial answers than did the B students (T^=57, M-b, N- (, 
p ^,05) . 

In comparing the average time spent before answering questions after errors had 
been eammitted, A students, in program block I - II, averaged ,16 minutes more than 
did B Students (Tu = 58, M = G, N = 7, p /.DS). Viewing program block IV - V, the A 
students not only spent a significant 1.02 minutes more than the d students before 
answering (T^^ = 50, M = 6. N = 7, p .02), but their increase from blocks I - II to 
IV - V was in itself significant over that of the D students (T^ = 56, FI _ b, |\J - 
pZ.05). 

Pre-proaram test results . Analysis of the tests preceding each program revealed 
differential improuement aeroes the three conditions (see Figure 3)« 

The A *9 upward movement in correct responding over the tests was significant over 
the B - C movement (Tjj = 87, M — 6, I\1 = 7, p ^.05), 

In addition to thosB results of average test improvement, analyseo of individual 
students’ performance yielded group differences. In Group A five of the six students 
showed progress from the pre-reading test to Pretest V. Uf the seven B students, how- 
ever, only one showed improvemEnt. Furthermore, all seven C students showed a decrease 
in test performance on Pretest V. 

Changes in the time spent per question across the tests also differed for the 
three groups. Group A spent 1.93 minutes per question on both tests. Group B dropped 
from 2.02 minutes per question on the pre-reading test to 1.4D minutes on Pretest » 
Group C dropped from 2*13 rninutss to 1*35 « 

Pretest - nosttest changes across the conditions . Admeasure of average intra-^ 
progranTimproveniel^rwaS also derived” fronT test results. Collectively^laoking at the^ 
sums of pretest - posttest improvements across the five programa, n suuue..i-=. 

16^ improvement oh posttests; B students averaged 9 %, and C students averaged l,e. Not 
only did the A group achieve the highest pretest - posttest gain in percentage of ccr- 
rect answering, but this improvement was significantly higher than the combined B - C 
groups ' percentage (Tjj « 93, M = 6, N = B| P si. .01) • 

Standardired test res-jlts. Thu stshdardized testa used to establish pre-instruc- 

tion ttudW. ' ts - e x. al.o ad«inist.r=d at the cancluaion of tha achoal 

vear to determine changes in standardized reading test perfarmance. camiyal wheel 

contingency, as dcGCribed by Strang and Wolf (1971), was used to maximize performance 
during the end-of-program^andardized testing. Here children had the opportunity to 
work for extra points, snacks at a local drive-in, or pennies and nickels. 

The standardized test reading meaBure was defined as the average of the three 
atandardlzed reading tests: Part G of Form W of the eiementary level California _ 

Achievement Reading Test, Form A of the reading portion of the^Sequential Test Edu- 
cational Progress, and Form Am of the Intermediate Reading Test portion of the v-letr - 
politan Achievement Test (see Table 3). 
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i .+ -ii-i?-;nn .'tandfjrdlzi 2 d test performonco was derived. Throughout 

A second ^ ‘ Group A students univcror^lly ochiovod higher ac- 

the program and amounts of time -were allowed for answar- 

inq""^^It"w^s therefore riecidod to maasuro accuracy across the poups on an untirncd 
xng. it W.-.J xn_-v rvrn_ + roininn and post-training scores of the b 

i;“'\/p/^hrCalifornia Achievemont test hod been obtained, an untimed 

ooctian of f=-» I of ^h. G si»r,tion cf tho CAT was given. During tha odminiatrotlon 

oftS Z “™,'iov,pvor. nn ti.™ li»it for otudant dompldtion aat. 

Table 4 dopiets the three groups' perfoCTaneo on the timed Form W protest, on 

the timed Form K posttest, end on the untimed Form /. posttost. 

i ^ u , A c=A -F-i npnt 1 V oreater improveT^erit across the timed 
The A and B students showed significantly greater p students' 

tests than did the C students (Tu - 37. 5, M = 6 N - 13, p^...Ub;. 

itnprovcmGnt slightly excecdecl that of the A students. 

- When untimed pesttest P-----,;-re7"gni?“^nfi: ^Sreri:‘nr^;^:f d idTh:’ 

llXcl ^tud^nts (V - Z9, H -,l- ” ■ ’’/■:°iknt°" Tjoll^.VjZZT 'Jtl the 

;Jadri:vreh“ger"rerrooootoTb»°th^ raw scdrea can b. reslired by noting that eeoh 

raw score point equals 2 to 3 months. 

The average time spent by the A students in 
minutes. The H group averagad 2B.P2 minutes, the C group, . 

That these group differences in teat timss were merely reflecting a time 

uneenS^neS " erigLel grouping seems unlihely. the -- -^ed lCO- 

2 nrti™irers::rfn“tro^ 

time in answering than did A students. 

^rngCffom s!S 3 to Lirforindijldual pupils. The spsoifio tohen redemption patterns 



of the students are cited by Strang tiyTlJ. 



Discussion =i ^ ^ 

averaging only S.D? daily per studenu. ^ 

Not only ^ tutLing! ^AirprogrL-derivL 

imprQvemBnts, the five graded programs, the tutored students 

meaaurBS ^^nq accura far above the other students. With regard o 

• ■rvid;:rprorTos:,''viitu=li; eU stuLnts reoeivlng the sudio-visual tutorrng re- 

corded substantial gains in accuracy. 

Coupledwith ihis inoreese in^eocu^ 

^ieusrtuLSg aids, fhsse 

trrr^fr'rLdinro; nr™?rrLls end by , strong reoeptiven.ss to remedial eids 

when adminiatered. ^ ^ w • 

u_ 4. V, +hn sci-uracv oains of those students receiving the audio- 

vi3ua*i“utorin:i: thr:tCL^t: in-ths Llel-end-error reeding_group, appsxently did bene- 
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fit from thuir exposure to the programmed materials,, Their across-program reading 
Speed incroased v;ith no corresponding . decrease in accuracy. 

Both the tutored and the trial-and-error students, while showing unequal quanti- 
tative improvement, did show similar patterns of differential gain in successive, 
reproductive, and interpretive comprehension. As might be surmised, both groups showed 
grLtest improvement in sequencing facts in readings and least improvement in making 
interprctatipns from readings* 

Further support for the validity of the intra-program findings was furnished 
through an analysis of pretesting patterns across the two reading groups. While 
these results did reflect the some differential patterns of tutored versus trial- 
and-error improvement, it is interesting to note that a nearly uniform dif fere 
in the magnitude of improvement in the two groups unequivocally favored program 
over test measures. This finding is interpreted as relating to two factors. U) 
the students could earn slightly more reward points for program performances ■ 

there were differences in the immediacy of reward feedback. During testing, reward 
feedback was administered after every fourth answer, whereas during the pragrem, 
reward feedback was administered after every answer. While the literature docu- 
ments that differential reward and immediacy of feedback vanablGS affect rate 
changes of simple operants such as bar pressing or marble dropping, it is revea - 
inq to find that these variables may also strongly influence the emission of more 
complex intellectually oriented behaviors such as reproducing facts from a rea ing 
or even making interpretations from readings. This issue becomes even more com- 
. pBllinq when it is realized that this study recorded consistent 15 to 30 percent 
decrements in performance on grade equivalent materials when rewards were decreBse^ 
by only a small fraction and knowledge of rewards earned was uarayed for omy several 

minutBS. 

The control students* progresaive decline in accuracy on all program-derived 
measurBS clearly depicts a condition in which students, without the benefit o in- 
structional help, show a progressive deterioraticn in performance as a function of 
increasingly difficult lessons. 

That the differential reading gains of students rBceiving reading training 
(Groups A and B) versus math control students resulted from a Hav^thorne effect seems 
unlikelv since all students attended the same number of sessions during the year. 
Control students also received the same rewards for performance. Their program ses- 
sions differed only in that while the reading students were exposed to reading lessons, 
the cantrol students were exposed to math lessons. 

Although the results derived from tests and intra-program measures clearly 
demonstrate the effeebs of tutoring, these effects relate only to three compre- 
hension behaviors. The question arises as to the audio-visual tutoring versus 
trial-and-error effects on improvement on more generalized measurea of reading, 
such as Standardized reading tests. While both the audio-visual tutc jd and the^ 

trial-and-error reading groups ovaraged Tawer , than, 60 ^ 

progran, (that part where feedback and/or tutoring was administered) , their^imprwv^-^ 
Lnt over the year more than doubled the improvement made by the contror students. 
Unlike the imprbvemB, t patterns shown by the constructed program and test^measures,.. 
however, the trial-and-Brror students actually Bchieved gn average , 

months in excess of that made by the tutored Btudents. Inspection of individuals 
tests revealed that the tutored students' slightly inferior -test scores relate ^ 
not to the number of errors committed but to the tutored students'^lack of complet- 
ing the test in the stipulated time. 
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V/hon a r.tandardizsd testing mnasure was obtained under untimed conditions 
such as those found during all of the training, the tutored stunients again dis- 
played superior inprover.ent . Although they did, indeed, take r.ara time to answer 
questions, this amount of time averaged only 41 seconds per test question ouer the 
average length of time a student could spend on each question if he were to finish 
the test in the allotted 2D minutes. 

In viewing the progress m.ads by the tutored and control stuidents in the pro- 
grE.ni the possible differential influence of regular classroom language arts in- 
struction must be considered. Dub to the necesBicy for establishing student parti- 
cipation times early in the year prioi to pretesting and subsequent group matchings, 
it was decided to schedule all students during their language arts pEiriods whenever 
possible. Of course, this precludGd the possibility of guaranteeing that the moth 
controls could be drawn from classes other than language arts. Thus, the question 
arises as to whether the lack of gain in control students merely reflects lack ot 
any reading instruction during the school year. Two findings reflect upon this. 
First, those students in the math group who did miss language arts classes missed 
only an average of 7 percent of the yearly 500 hours allottEd by the schoal to 
language arts. Second, a comparison of thaae control students drawn from language 
arts to thoso drawn from classes other than language arts revealed virtually no 
difference in reading decrEments across the constructed pre-reading - 5th level 
reading tests. All control students showed a loss. In addition, the four stu- 
dents drawn from language arts classes averaged an 18. B percent loss; the three 
students drawn from clasaBS other than language arts averaged a 17 percent loss. 

It would appear, then, that the brief exclusions from language arts class 
had little influence upon the performance of the control students on the program- 
administered reading testa. 

Another aspect of clascToom time missed in language arts is that those stu- 
dents receiving the automated xeading instruction (Groups A end B) accumulated an 
average loss of only 13 percent. These data, coupled with those relating to the 
control group, clearly eBtoblish a perspective for viewing the extent of the time 
loss dimension. It is concluded that the tutored students' gain over the control 
students' was achieved with very little intorference to the students' regular 
in B't ruction in iangusQB sxis* 

The improvements recorded in this study must be attributed to the automated 
tutors* interaction with the students, since during the periods of tutoring no human 
intervention was administered. That tha impressive gains made by students were not 
mere statistics is indicated by extremely favorablB teacher reports telling of se- 
veral notable impraveinEnts in classroom performance# 



rKpcrimentJ, 

Both Exprjrirr.nntn 2 and 3 v^^Gre carried out simultaneouBly during the occc id year* 
Participating students spent twD^thix'ds of thsir time in EKperiment 2 and one-^third 
of their time in Experiment 3* 

Qasieollyj Experiment 2 was a replication of the first experimer , in that its 
major purpose was to assess the effects of automatyd audio-visual tutoring upon in- 
creasing accuraGy on reproductive, interpretive, and successive comprohension ques- 
tions as -well as on standordized reading tests. Several important changes in metho- 
dology, however i were init^uated in Experirnent 2i 

(1) As a result of the powerful effect of the audio-visual tutoring on the six 
students in Experiment 1, it was decided to test this condition’s ef feetiveness on a 
larger number of students (I\l ^ 19). In order to schedule this number of students 
each day, the trial-and-error group of Experiment 1 was eliminated. 

i 

(2) Since control students' virtual lack of improvement during Experiment 1 
offered little support for a Hawthorne effect, the five control students in Experiment 
2 were exposed only to the testing phases of Experiment 2. 

(3) In order that the tutored students could receive more instruction during the 
year, all tests, except those administered at the beginning and at the end of the 
school year, were eliminated from Experiment 2, One test which was administered to 
all students at the beginning and again at the end of the school year was a 45-item 
constructed test including fourth, fifth, and sixth level interpretive, auccesaive, 
and reproductive camprehension questions, 

(4) Fewer standardized reading tests were administered. Two tests were given 
both at the beginning and again at the end of Experiment 2, Dnej the X form of Section 
G of the California Achievement Reading Test, was untimed so that the students were not 
restricted by a set time to ccmplete the test. The second test, the Y form of Section 
G of the California Achievement Reading Test, was timsd, 

(5) The programs of the previous year also were revised so that students pro- 
gressed through five 156-lesson programs Bequenced in the following manner: Programs 

I and II consisted of oil fourth grade materials; Program III, of a cambination of 
fourth and fifth grade materials; Program IV, of all fifth grade materials; and Pro- 
gram V, of a combination of fifth and sixth grade materials. Regarding the average’ 
number of words per story per program, the first fourth level program averaged 220 
words; the fifth level program, 246 wards| and the combined fifth and sixth, 242 words* 

(6) Due to gross performence differences related to immediate versus delayed 
administration of reward points, all phases of Experiment 2 involving point rewards 
incorporated the immediate reward pracedure as found in the inatruction phases of Ex- 
periment 1. 

Aside from the changes noted above, the methodology of Experiment 2 replicated 
that of Experiment 1, 

Subjects 

Participating students were selected on the bases of poverty backgrounds and 
depressed standardized reading test performance* The pre-instruction test scores are 
presented in the *VTeat Results" ^s^tion of Experiment 2. Of the 19 studants randofTily 
assigned to the. audio-Viaual tutoring group, 11 were black , 8 were: white f 
male, 0 were male* There were 5 control students: 4 were blacky; 1 3 -were : 

female , ..2 ..were male# , f/ ;: : r.; v : 




Results 



tntra-aronrQm chanaes. Thosa students receiving the audio-visual tutoring showed 
eaverVl chongss in patf^ance ooross the graded programs. The larger semple sire of 
Kperiment 2 allowed for par.motric statistioal analyses of such chongee (see Table 5). 

The results of testing and the mean differences of the three significant measures 

in Table 5 across grade levels appears in 1 able 6, 

While students showed an overall gain in accuracy from the fourth to the combined 
fifth and sixth greide levels, the greatest accuracy gains were recorded from the 
fourth to fifth levels with a drop between the fifth and combined fifth 

levels. 

With regard to time token before registering an answer, students showed a pro- 
grsBsivG riss scross Ihs Ihres Icvsls. 

Students averaged subBtantially mortf time to answer tutored questions during _the 
fifth level program than during the fourth. This tima measure, however, droppe. from 
the fifth to the combined fifth and sixth lovels. ^ 

To further evaluate the training effect in the three comprehension catB|oriBS, 
individual F-ratios and t values were derived for each category {see Tables 7 and 3), 

P 3 reading materials became more difficult, students showed a decrease in accura- 
cy in interpretive comprehension. On reproductive comprshansion , significant improve- 



ment occurred from the fourth to the fii 



'to level, followed by a decreasB in accuracy 



during ex^osurr^o co^bin^rfifth and sixth level materials. In successive comprehen- 
sion, students showed progressive improvemenr ocross all tnree leve s. 

Test results. In comparing experimental students' and control students construe 
ted tSf^S^ant. axperin,ental students rose from 4a.Bfo correct on the pretest to 
72 % correcTon the pisttLt (t = 0.22. df = 10, p4.01). Control students rose from 

55 6 %, correct on the pretest to 69 . 2 % on the posttest (t = 3.57, df^= 4,^P Z..05 . 

oZ;:;tly co„pbxing the gains XbbPxdpd by both Sroups, th._=wpdr«nt.i stvdpnts'^x™-^^ 

provement was significant over that of the controls { (T^j , i > 

Test improvement across the three types of comprehension appears in Table 9. 

In one area, successive comprehension, the experimental group's j 

significantly greater than that of the control group (T|_ = 27, M = a, N - 14, p^. i;. 

The. two croups also showed differential improvomant across the year on both yn- 
timed and timed atandardized reading tests. On the untimed Form X of tne Calirornia^ 

Achievement Reading Teat , the A students averaged 15 .6 correct ^ answers on 

pretest, whereas on the posttest they averaged ® * 4^4^cLrect’on’ 

df - IB p £.□!) . Control students actually registorod a drop from 19,4 correct o , 

tL'preies^to 1^2 on the posttest, Directly comparing the^^^^t^^^^^ 

changrin Lcuracy across tLts; dif fered, 

(T|_- - 35.5, M r-- 5, N s 14, p-.^.Q5)-. ^ , ; i 

- ^ On the timed Y form of the: CAT the AiBtudents.showed.a 

df = IS P /.Di)^ This c^^ as a rise, from grade 4.6 to 5.7. 

studBnta:showed;i;Statistically i^^^^ score gain, equa.valcntvto a 

from grade 5*3 tn 5*7* 

Discussion : ’ . . 

Paralleling the findings of Experiment 1, audic>.«isuaiauiqr*d^^ 

oreatESt improvement ac programs in successive .comprehension an^ least in interpre^^ 

S" «mprehension. Furthaira. ' students not only, increased in accuracy as . the . program 







Ivanced from the fourth to fifth grado levels, but they also increased rn ths time 
ley spent before registering first answers and in the time thoy^spent per tutoring 
(plication before answering. These findings agree with those of the first experiment 
( suggesting that the automated tutoring directed the students toward more refleotiv'e 

sarning tempos. 

The tutored students’ response to the more difficult fifth— sixth level materials 
Experiment 2 was to soend more time initially reading questions and to increase 
rors in all areas except successive comprehension. This pattern indicated that the 
ogresbion from the fifth to the combinod fifth and sixth materials was too rapid, 
d at least one additional fifth level program would be necessary in future applica- 
□ns. 

Turning to pre- - posttest changes, on the constructed reading test t tutored 
:udents' atatisticolly superior performance to that of the contiol students attested 
) the effects of the automated tutoring in helping the tutored students in reproduc- 
Lve, interpretive, and eapecially in successive comprehenaion , Also, tutored students 
smonstrated substantially greater standardized rooding test improvement than did 
jntrol students, espBCially on untimed tests. And even on the timed tests, tutored 
budents averaged twice the gain recorded by the control group across the school 
sar. It is unfortunate that the randomized group selection proCBdurBS initiated 
t the beginning of Expariment 2 did not yield two groups having closer pretest 
;ores , ^ 
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t-J -fail I ■ ^ 

j 4-u^ nn nf automBted tutoring in teaching ciisad— 

□bjoctivos 

ll) ■r.:i;S4'th.°r.irrf'^hf.ut™S^d‘’tutorio, i. in.....in5 .tud.nt.' .ccur.cy 
i„ =f th.. automated tutoring to th. aoqui.ition of 

practical skills not included in the instruction. 

ProcBdures « , ^ • 

The tutored and control student^ that o5°eLS"throe sessions, 

=rs4;t i::: -- --- 

corr^prehensxon training. In the practic 1 machine tested on 51 different 

fn^rt^ruonirt^”: S^i^iJra-ararroCini tJ^ rird.rt".-.:^ Lnaitiaa on tda toot. 

These skills included: 



the use of roferenCQ^tools 
A. Bncyclopedia (4) 
dictionary (3) 

Btlas and niaps C 2 ) 
card catalog (2) 
tables and graphs (2) 



B. 

C, 

D, 

E. 



II 



newspaper reading 
A, weather maps (1) 
B* want ads (1) 



III* reading airline schedules (1) 

IV. the USB of telephone directDries 

A, yollow pages (2) 

B, white pages (2) 



catalog forms, checks, bills. 



V. contents of forms and applicationa (e.g 

job applications) (3) 

VI* the use of niail order fdrm catalogs (l) 

*Number of specific behavioral objectives pei; skill area , 

information th. Bxsmple aboue), or th. stud.nt was 

above ‘h=, s.oure the information from, a reference 




an advance to thn next lesson plus several reward points presented on a digrtal counter 
within the student's view. Incorrect answering yielded rnmedrats verbal tutnrrng, pre- 
sented through each student's headset via a tape recorder. The_ toped vorce^..ed the 
student through an orderly sequence of steps relating to acquiring that particular 
skill Never, however, was an answer given. During this tutoring, the angina _ pro- 
ii^agr^d not Change. Subsequent incorrect answering to the some question was 
followed by an imposed one minute time exposure before another answer could be made. 

The apparatus automatically recorded all answer inputs and advanced the student to th 
next lesson only after a correct answer had been given. 

After the 20 instruction sessions, all experimental and control studen ws 
retested on the 51 item teat. Automated testing was identical ta instruction in the 
administration of rewards and automatic recording. Any answer registered, however, 
regardless of its correctness, advanced the student to his next question and if 
errors were made, no audio tutoring was administered. No questions presented during 
instruction were included an the test. 

Concerning rewards, points could be redeemed daily for _low-valUB extrinsic rewards 
(e.g., candy, gum, potato chips) or could be saved over time for high-value rewars 
from local stores (e.g., notehooks, models, jewelry). 

Results 

The experimental students' impravernent during instruction was obtained by compa- 
ring error frequencies in the first 24 lessons to those in ttie last 24. The t 
error average (including initial errors and errors after tutoring) dropped 
to 4 □ (t = 6 60, df = 10, p /.Ol). All but one experimental aiudent registered a _ 
drop'in total errors. With regard to initial corract answering to 
mental students improved from an average of 61% correct on the first 24 
B9% an the last (t = B.7Q, df = IB, p Z.Dl). All 19 experimental students registered 

improvenion’t on inis mBasure, 

Pro- _ nosttest qains. In viewing overall tost improvement across the year, ^ex-^ 
perimS^tal students' Le^ge of 62% correct on the pretest rose to 85, o on the PO^tt=st. 
Ill 19 experimental students registered gains. The control students' average of 6BZ 
correct on the pretest rose to T3%. Of the 5 control students, 4 registered gain^. 

The 23?^ gain registered by the experimental students was^significantly hig^ an e 

IQfa gain registered by control students (Tj_ = 28.5, M - 5, N - 19, p . - • 

in comparing both groups on gains in the 24 skill area? 

the experimental group averaged 48% accuracy on the pretest, 81 , „ on the po-ttest. 

Si ?tudLt. gains. TIm. control ; .tud.nU 

„„ +ho. ni-PtBst 70% on the posttest . Of the 5 control students, 4 showed cross-test 
gains. ThB 33% gain of the experimentsl students was Bignific^antl^ 

14% gain of the control students (T£_ = ^29.5, H - 5, N - 19, p 4.0 ) - ^ , 

Viewing the 27 skill areas ^ trained duMng^^t^^ includB^ dur^ 

testing, the experimental : group' s ayerage of 7# correct on the pretest rose -g^ — 
ficantly to BB% on the posttest. The control students average, of 7^/a_correct 
the pretest rose to 83% cotrect.’ Seventeen of the 19 experimental students regi 
cross-test gains; 2 of the 5' control students registered gainst ■ 

While the 15% gairi of the experimental students was itself a .significant ga.in ■. 
(t = 5. 90, df = 10, pZ..Ql), it. was not- found to be significantly higher than the 

5 % gain averaged by the control-' students. ■ , • 

PT- nn^-om efficn-Bnov. time, monetary investm ent, and recorded gains. .-The experi- 
ment aT^tud^ntT^er^ied'l^Ti^^^^ 






m 









- :-.,z 






. ■ .■_! ■: . —.--7 r.i.-.vVi;.’! -!• j • . ■- f 



sans in tha 10 programs. The average protest - posttest improvement attarned by the 
eontrol group served as a basis for assessing the effects of retestmg and normal 
clansroom instruction on acquisition of practical skills. Thus to °^tarn a measure 
of the automated tot.orirvj’s effect upon practical skill acquisition, the control^ 
group's average oross-tast gain war subtracted from the exparimen al group « 

Lst qain. It was found that the 19 experimental students learned a tota^ of 129 _ 
practLal skills. All but one experimental student showed a corrected gam, and in- 
dividual studentc gained as many as 15 new reading skills. 

The averago cost for tha extrinsic rewards used during the tutaring amounted to 
S*33 poT earrectBci acquired skill. 

Discussion 

The test-derived data clearly domonstrated the strong effect of the automated 
tutoring upon the learning of the practical reading skills. Improvement appeared not 
onlv as group statistical gains but also as individual gains exhibited by all but one 
experimental student. As might be expected, the experimental stuflents showed greate_ t 
improvement over the control group in skills included in the automated instructional 
phase. The fact, however, that these studEnts did average a significont improvement 
of 15<-i on test items not included in the instruction phase (compared to an insignif..- 
sV. g=in Ldi by tho control groop) otrongly suggcctc that aooe instouoUonal gone 
rnlizotion to the untutored practical reading skills did occui in the erperimant 1 
groi^. That 17 of the 19 exporioantal students registered cross-test gams as high 
asTfti on items not included in the instructional phase further subatantia.es this 

conclusion • 




Epilogue 

The universality of results across the two years in demonstrating substantial 
oositivc chnnncs in thn tutored students' reading accuracy attests to the general 
effectivpnans of the automated autjio-visual tutor. In viewing the rending areas mosr 
affpctpd by the tutor, cpllective results further affirm that those rending behaviors 
defined most precisdly were most oasily trained. In comprehension, the tutoring of 
the loosely-defined interpretive skills yielded results far inferior to the results 
of the tutoring of successive skills whoro students simply had to Isorn to sequence 
facts in ordar of their occurrEnDe in the readings. Even in the practiCBl skills 
area, tutoring students to find gsnBral errors in written forms was far less fruit- 
ful than training the same sturients to find correct volume numbers in locating arti- 
cles in encyclopediBS or in finding how to define the symbols on wBOther maps in 
nev^spapurs* 

The automated tutor is not an all-encainpassing educBtional panacea that 
teach all children any academic material. It is, however, a tool that can help the 
classroan teacher to do a bettBr job in one area, the instruction of specific educa- 

tional skills. 
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Table 1 

Pre-instruction Verbal I.Q., Constructed Reading, and 
Standardized Reading Test Perfarmanee of the Three Croups 

% correct on Mean score for timed CAT- 

constructed 4th STEP-Metropolitan 



Number of Mean LorgB-ThorndikB 






students 


verbal I. Q. score 


level reading test 

, - - . - ■ - j 


s 


: 


82 ! 


56 




7 


01 


L. I”.. - 




6 


79 

1 


1 





41 

42 
42 



all aroupB were orioinBlly composed of seven students, due to public school at- 

tritionrSns .re given for thoee student, who completed the public school :,e.r. 



^ScoJTBs in Hipnihs 




Table 2 



Improvement in the Number of ..nitial Correct Responses 
Across Types of Comprehet^sion from Programs I-II to ISJ-M 

Mean number of initial Number of students 



Students 


Type of camprehension 


correct 

I-II 


responses per program 

IV^V T value 


showing improvenient 


Group A 
(N=6) 


Reproductive 


1 

39.3 


47.3 


□ 


1 

f 

6 




Interpretive 1 


34,5 


40.3 1 

‘ ... .i 


♦ 

1 


5 




Successive 


13.1 

i 


j 

26.3 

; 


* 

D 


6 


Group B 
(N=.7) 


Reproductive 


36 . B 


39.3 


a 


4 




Interpretive 


30.4 


31.1 


12.5 


3 




SuccesGive 


20.6 


22,3 


6 


4 



p Z ,□25 

NOTE: Each program was comprised of 6D reproductive, 60 interpretive, and 36 

successivB coHiprehension questions. 




Pretest means for timed 
CAT-STE P-Motropolitan 



Table 3 

Standardized Test Results 
(Timed) 

Posttes:! means for timed 



' i i ' 


4l‘ 


B 1 


42 


. 


42 






Metropolitan 


□yerall 


Gain over 


[ reading tests 


gain 


controls 


51 


+1D* 


1 

..... +5 


54 


■ ■ * 
+12 


7 ^ 

+ 7 1 

^ 


47 


i 5 


1 



^Scores in months 





Table 4 

California Test Resu-lts 
(Raw Scores) 

CAT « Part G Form W CAT - Part G Form VJ 

administered at be- administered at end 







ginning of school 


of school year. 




Group 




yeer , This whs timed , 


This was timed. 




; ; 

A 










(audio-'Visual tutoring) 




12.5® 


15.2 




B 


r "" 

i 








( ti"ial-and*-error ) 


i 

I 


12.6 


16.6 




C 


r“ 

1 








(rnath control) 


1 


13.5 


i 13. B 


1 



^Mean number correct on the 30 item test 



CAT ” Part G Form Z 
administered at end 
of school year. 
This was untimed , 



22,2 

20,0 

16,8 




Table 5 

Means, Standard Deviations, and F-ratios for Initial Correct Answers.^, 
notio or Af tcr-tutorirv^ Erroro to Beforc-tutorintr, Errors, 

Time Before Registering First Answer to Questions, and Time Spent Per Tutoring Application 



at 4th, 


5th , and 


Combined 


5 th“6th 


Reading Levels 






— 1 


HeasurG 


4th 

UU 


grade 

■19) 


5 

5th grade ; 

(Nsl9) i 


Combined 5t) 
(N=: 


1— 6 th 
L9) 


t 

grade j 


^ ! 
j 


1 


H 


! SD 


— . — ' ' 

M 


5D 


■ t 


M 


SD 


— 


i 

5 First onswGr errors 


92.53 


r— 

' 16.71 


1D1.50 


18,40 




99.47 


IB. 03 


** 1 

10. 05 


1 After-totoring 
1 error/before- 
i tutaring ratio 

Time before re- 
gistGring first 
answer to question 


! .3 


1 

.13 


i ,4B 


.22 


i 

1 

1 

! 


.49 


.'17 


1.06 1 


1 

i 

: 2.13 


1 - ' - ' - = 

1 

5 

! .36 


2.34 


^ .41 


-■ '1 


2.40 




> 

.49 


) 

1 «« 
11.27 


( - . 


















Time spent per tutors 
inq application 


1.77 


^ ,26 


1.92 


.29 




l.BB 




.30 


3.64* 


^ 

®Total number of questiona 
^Times given In minutes 
oigniTicant p«^#05 

## 

significant p^.Dl 


por prog; 


ram equal 


to 156 

















Table 6 

t Tests for Individual Mean DiffErences on First Answer Errors, 

Tino Before Registering First Answer to Qusstians, and 
Time Spent Per Tutoring Application at 4th, 5th, and Comhined 3th-6th Reading Uevela 



* Mean diffarpnee Mean difference 

between 4th between 5th and 

^Va=•,,,T.p. and 5th levels combinRd 5th-6th level 


Mean differencG 
between 4ih and 
combined 5th-6th level 


j Number of 1st 
i answer errors 


** 

-9.05 


+2.11 


** 

-6.94 


! 

ITimc before re- 
1 gistering 1st 
j answer to ques- 
1 tion^ 


* 

+ .21 


+ .14 


+ .35 i 


1 - — 

i Time spent per 
tutoring appli- 
cation 


* 

& * 15 

— 


i - ' i 

j ■ - .04 

J - w. 


f 

\ 

; ■ + .11 i 

1 — -J 



“Time in minutes 
%Z.,D5 
p Z-,D1 




Table 7 



Means, Standard Beviotions, and F-ratios for 
ReprofluctivG , Interpretive, and Successive Comprehension 



Firni 


*r Accur^icy 


, 3th, n.nd Cembinrsd 5th' 


-6th Reading Levels 




Type of j 

coT^nrphpnsion | 


4th gresde 


i 5th grade 


1 

Combined 
5th-6th grade 


i 

F i 


4 

! 




M j SD 


1 M 1 SD 


1 


SD 


! 


. 

Rpn^riH^f^tivn 


' 39.10 1 10.07 


• 42, ag i 7.09 


40.37 


_J .77__ _ 


* \ 
_3.58_ 


U — 

i In tnrprotive 


i 36.95 ; 4.71 


- 1 

■ 35. □□ ■ 6.70 


34.63 


6.3B 


2.13 ; 




Successive 


i 16.47 5.01 


‘ 23,05 i 7.57 

- -- — 


1 . 24.47 


j 6.97 


33.44 j 



*p4.05 

## 

p^.Dl 

NDTEj 60 reproductive, 60 interpretive, and 36 auccessive questions comprised 
each program. 




O 

ERIC 
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Tabic 8 

Tests for Individual Mean Differences on 
Reproductive and Successive First Answer Accuracy on 
4th, 5th, and Combined 5th-6th Reading Levels 



Type of 

comprehension 


Mean difference 
betv;gen 4th 
and 5th levels 


Mean difference 
between 5th and 
coribinEd 5th-^6th level 


Mean difference 
between 4th and 
combined Sth-fith level 


Re proriuCti\/G j 


r + 3 . 79 * 


-2.52 


+1.27 


Successive 


— “ - ■ - r# 

+6.50 


^ . ... 

+1.42 


+ 8 . 00 *" 



p 4,D5 

p 4*01 
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Table 9 



Tutored and Control Students' Pretest and Posttent Accuracy 
Across the Tliree Types of Comprehension 



Comprehfinsj on 



■iri 



7 a correct in 
experimental 
condition 



% correct in 
control 
condition 





Pretest 1 Pasttest 1 


Pretest | 


Postte^t 1 


Reproductive 


' 47. □ ! 


1 * -w -K- 

! 72. B ! 


63.2 


’M- * 

BO.O t 


i 1 

1 Interpretive ; 


i 57.6 i 


1 72*0 


52.2 


66.6* 


1 SuccGSsive | 


f 40. a 




53,6 


53.4 



Change significant ^^#05 
ChangG significant ^,02 
Change significant ^#01 




